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Fig. 1. Elodea occide?italis community 
developed in winter. 
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Fig. 2. Staminate flowers were blooming at the mouth 
of the river which drains into the easLern side of the lake. 
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Table 1. Characteristics of staminate flowers and leaves. 1 )) 2 ); 3 ) 


Species 

No. of 
staminate 
flower in 
a spathe 

Spathe of staminate 
flower 

Width of leaves 
(average) 

Leaves in 
a whorl 

Elodea 

occidentalis 

1 

globose, 2-3mm long 
without pedicel 

0. 7-1.8mm 
(1. 3mm) 

3 (rarely 2) 

E. canadensis 

1 

10-13mm long with 
long pedicel 

1.2-4. 5mm 

(2mm) 

3 (very rarely 
2,4 or 5) 

E. densa 

3 

10-12mm long with 
long pedicel 

3-5mm 

3 or 4 (rarely 

5) 

Hydrilla 

verticillata 

1 

globose about 2mm 
long spinous apex 
without pedicel 

l-4mm 

4-7 (rerely 3, 
8 or 9) 
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Fig. 3. Elodea occidenlalis in Lake Biwa. 
Male inflorescence. Sep., 1964. 



Fig. 4. Metaphase of a root tip cell, showing 48 
chromosomes. X ca. 600. (S. Kurita, 1964) 
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Table 2. Chromosome numbers of Elodea . 4 > 


Species 

Numbers 

Authors 

Distributions 

Elodea callitrichoides 

16 

Heitz 1927 

S. America 

E. canadensis 

24 

Heppell 1945 

N. America 


48 

Santos 1924 


E. densa 

48 

M. & S. 1935 

Argentine 

E. occidentalis 

48 

Kurita 1964 

Japan 
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Fig. 5. Vertical distribution of average standing 
crop in the northern part of the main basin. Aug.- 
Nov., 1953. Components are Vallisneria asiatica var. 
biwaensis, Ceratophyllum demersum, Hydrilla 
verticillata, Myriophyllum spicatuni, Polamogelon 
Maackianus, and P. malaianus from left to right. 
(Fresh weight) 



Fig. 6. Profile diagram of Elodea occidentalis (E) 
community, which includes a little amount of Myrio¬ 
phyllum spicatum (M). 
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Fig. 7. The distribution of Elodea occidentals in the Lake Biwa. The open circles 
represent its communities, and the crosses represent the places where staminate flowers 
were found. 


Vs, FTr, || 

9—10 

< & c <h iM&V'o 

^2^:gJfc©Jt^%fi3e>'T:-£ Jbi: 1963 

1 Fig- 7 £ 1963 -V- 

7c'/®'^^^VC'/Si^V^/c % ifl£ I960 1961 4£1C n # 

-r f * <D^Ai>'^ h o 7c ©-eti & w fc if ^ $ Jl s 0 

BBaa&ftfcii Fig. 1 ©*5&S8gS-o< 

otv^?)o Fig. 8 cL36L/cJ; 5 Wjto^b^fc i¥^© 

Hi .0 if<b b AA L~£ i <, H©L£> b b 4 jc_h 

ttJEfcWXft, tK^^/VAv/cJVI: z>$\ J $ , frx$L<D± j*t??¥±L, 

— 29 — 



62 


m 2 -§* 


0gfp 40 ^ 2 n 




Fig. 8. Changes of structure of Elodea occidentals community, 
from young (left) to adult (right). Fresh weight. 


Fig. y. Submerged plant community of Elodea occidentals 
come to the surface of the water, after the best growing sea¬ 
son (above). The floating plant is cast by the waves upon 
the shore (below). 
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Table 3. Net assimilation rate (mg0 2 /dry g/hr.) of dominant 
aquatics in the lake. * Estimated value. 


Species 


Elodea occidentalis 

7.3 

7.3 

Hydrilla verticillata 

Winter bud 7.0 

Myriophyllum spicatum 

3.5 

4. 6* 

Potamogeton Maackianus 

4.1 

— 

Vallisneria asiatica var. 

biwaensis Wintering organ 6.3 

Najas major 

Seed 

13.4 

Date 

April 18, 1964 

July 28-30, Aug. 1, 1964 


10:30-13:30 

11:55-15:10 

Condition 

Fine, 11-15°C 

Fine, 28-29°C 


1.5 m deep 

1.5 m deep 


< F&Wrf'i o 

Summary 

In Lake Biwa, situated in the central Japan, Elodea occidentalis (Pursh) St. 
John grows vigorously and has become very much more common than any other 
aquatics. Since 1963, this species has densely grown, often accompanied with a 
little amount of Myriophyllum spicatum and has the highest biomass in 
many small bays of the main basin of the lake. The only male plant was found 
at the north-eastern localities of the lake, so that this extremely rapid spread 
of the submerged community may have been caused by its rapid vegetative 
multiplication and the living way in winter. In the pure stand of 0-5 m depth, 
the seasonal maximum biomass which probably represents one year’s production 
may attain 7. 0-8. 4 ton dry matter/ha, or ca. 11 g chlorophyll/m 2 . 

Exactly when and how it was introduced in the lake still remains a mys¬ 
tery. This plant could not be found by the intensive survery in 1953, and its 
first reliable occurence was in 1961. In any case, the first invasion to this lake 
might have occured from about 1960 to 1961. The original introduced fragments 
were assumed by authors to be the cultivated strain taken by the late Prof. 
Fuji of University of Tokyo from America as the experimental material before 
the World War II. 
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In winter period, the native plants such as Vallisnersia asiatica var. bizva- 
ensis, Hydrilla verticillata, Ceratophyllum demersmn , P. malaianus and Najas 
major remain only as seeds or winter buds, while Elodea occidentalis extensively 
covers the bottom by the vegetative organs. When the aqatic invades to native 
communities or into new localities, the plant completely covers the water surface 
and chokes other native submerged plants out of existence in one or two years. 
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